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This Lindewelded pipe can be buried and forgotten
Lindewelding also can be done on
vertical and overhead lines




• The construction of an East Texas gasoline plant required
approximately 80 miles of welded pipe. The piping system included
gathering lines from over 1000 wells. It involved straight line runs,
headers, bull-plugs, bends, angles and other specials. Pipe size
ranged from 3-in. to 26-in. diameter-5/32-in. to 7/16-in. wall.
The Lindeweld method of oxy-acetylene welding was selected
for this project after competitive tests with other types of pipe
joints. The company found Lindewelding produced dependably
uniform results, cost less, and could be done in less time.
The entire system was tested under pressure. Many of the weld-
ing operators had not used Lindewelding previously. Yet the com-
pany's engineers reported they did not find a single defective weld.
Lindewelding was brought to this project as a part of Linde
Process Service, which is regularly available to Linde Customers—
without charge. Linde Offices will gladly give you complete details
on Lindewelding. They are located in Atlanta—Baltimore, Bir-
mingham, Boston, Buffalo, Butte—Chicago, Cleveland— Dallas,
Denver, Detroit—El Paso—Houston—Indianapolis—Kansas City—
Los Angeles—Memphis, Milwaukee, Minneapolis—New Orleans,
New York—Philadelphia, Phoenix, Pittsburgh, Portland, Ore.—
St. Louis, Salt Lake City, San Francisco, Seattle, Spokane and
Tulsa. The Linde Air Products Company, Unit of Union Carbide
and Carbon Corporation.
* Lindewelding is a new method of oxy-acetylene welding devel-
oped by the Linde engineering and research organizations. This
method requires less oxygen, less acetylene and less welding rod.
Welds can be completed in less time. Yet Lindewelding involves
only a special flame adjustment and a "back-hand" technique, to-
gether with Oxweld No. 2 4 Lindeweld Process Welding Rod.
When circumstances permit, the Multi-Flame Lindeweld Head can
be used. This will further increase the speed of Lindewelding.
It costs only $7.75. On pipe line construction Lindewelding is
consistently saving 1 5 to 40 per cent in welding time, rods and gases.
Lifiltin, Oar 
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A TTENTION is called to the new
I-1 cover design for The Technic.
The running figures designate the
speed with which engineering has
progressed from the early experi-
mental stages up to the present
day. The laboring figures repre-
sent the strength of the profession.
The component parts of the central
portion represent the four branch-
es of engineering taught at Rose :
mechanical, electrical, civil, and
chemical.
THE lead article this month was
I written by Professor C. C.
Knipmeyer, head of the electrical
department. The student in any
branch of engineering will be in-
terested in knowing more about
"Power and Energy at the Coal
Mine."
'IOW much longer will the earth
I I be heated by energy from the
sun. Mr. Giacoletto's article "The
Second Law of Thermodynamics"
should lead us to believe we need
not worry.
THE contributed article takes us
1 from the technical subjects for
a moment, and we enjoy a dis-
course on "The Panama Canal."
T IIE editor has taken the oppor-
tunity in this issue to present
some facts concerning the import-
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POWER AND ENERGY
AT THE COAL MINE
THE industrial attainments and
1 economic progress of a com-
munity can very logically be
measured by the extent of its
power applications. It has fre-
quently been pointed out that the
wealth, prosperity, and economic
strength of nations follow in the
order of the use of power in those
nations. Backward countries in-
variably have few and crude power
applications. Progressive countries
apply power, electrical or mechan-
ical, in every kind of industry, and
muscular power requirements are
reduced to a minimum.
Muscular energy costs are at
day labor rates, which are quite
familiar to us all. A sturdy man of
considerable vigor and endurance,
turning a crank or lifting loads,
can work steadily all day long at a
rate not to exceed one-eighth
horse-power, and thus do one
horse-power-hour of work per day.
In electrical terms, he would_ work
at a rate of less than one-tenth of
a kilowatt, and in --an eight-hour
day he would do about three-quart-
ers of a kilowatt hour of work. His
muscular efforts, then, purely as
muscular energy, are worth only
one or two cents per day. Herein
lies the great economic advantage
of machine power. When it is real-
ized that a small ten horse-power
Prof. C. C. Knipmeyer
electric motor supplies the power
of eighty men and uses only seven-
ty-five cents to two dollars worth
of electric energy per day, then an
appreciation of the economic ad-
vantage of machine power is force-
fully felt. To put it very simply,
human muscular energy costs from
one hundred to five hundred times
as much as electrical energy.
It is this low-rate cost of elec-
trical energy which gives enor-
mous economic advantage to those
who apply electricity to power
needs. We quickly accept these ap-
plications without full apprecia-
tion of their value, taking them as
a matter of course, and, failing to
realize our blessings, use them ex-
travagantly and grumble because
these blessings are not even great-
er than we find them.
There is perhaps as much com-
plaint about electricity bills as
about the weather. Our complaints
about the weather are generally
quite misdirected, and do not reach
headquarters where weather pre-
sumably is controlled. Our com-
plaints about electricity bills are
generally aimed directly or in-
directly at the power company. We
are inclined to feel that if the
power producer gave us fair treat-
ment then the whole trouble would
be cleared away.
If the rates of the power pro-
ducer are too high, either he is
making too much profit or he has
inefficient production. It is the
business of the national and state
governments to regulate utility
profits through adjustment of rates
based upon a study of the pro-
ducer's books, and it is the power
producer's business to operate his
power plant efficiently. It cannot
be said today that the power pro-
ducer is making excess profits,
and, speaking generally, it cannot
be said that his large plants are
inefficient. More efficient plants
will be built in the future, but we
cannot fairly complain of the
steady progress that has been made
in the past and is being made at
the present.
Instead of complaining over
electricity bills on the basis of rates
and dropping the problem when we
are convinced that we have the
lowest rates available as fixed for
the producer by the Public Service
Commission, we should make a
careful study of all the power con-
suming machines in the plant or
mine and all the conditions con-
cerning their operation that might
affect electrical consumption. It is
indeed important that we see to it
that we get the lowest possible
rate in cents per kilowatt-hour, but
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it is quite as important that we
reduce to the lowest possible figure
the kilowatt-hour consumption per
ton of coal mined. Both figures are
involved in that final and most
important figure of electrical cost
per ton output.
Power Contracts
An electrical power contract
very properly includes (1) a taper-
ing rate per kilowatt-hour, (2) a
demand charge introduced directly
or through a load factor feature,
and (3) a power factor clause. The
tapering rate is proper because the
greater the consumption the lower
the price which the consumer
should have to pay and which the
producer needs to receive to give
a fair return. The demand charge,
however introduced, is proper be-
cause the producer must have ade-
quate power plant, transmission
line, and transformer capacities to
supply the large demand. In other
words it is more expensive to take
care of a consumer who makes
large power demands for limited
periods than one who has moderate
power demands but carries a
steady load. Also a power factor
feature in the contract is logical,
because with low power factor the
extra current, which contributes
nothing to power, reduces gener-
ator, transmission line and trans-
former capacities, increases power
losses for the producer as well as
for the consumer, and adversely
affects voltages. It is therefore
proper to reward customers with
high power factor loads and to
penalize those with low power
factor loads.
Whatever can be done to reduce
power demand can be done very
simply after all power economies
have been accomplished. The prob-
lem then consists of doing what is
posible to avoid bunching of loads
by taking some loads off the peaks
and putting them on at other
periods. Night cutting reduces day
peaks ; the use of storage battery
locomotives charged at night in-
stead of trolley locomotives avoids
day peaks ; a trolley locomotive
haulage schedule which will pre-
vent two heavy pulls at the same
time is a great help ; and the opera-
tion of pumps at night is good.
Power factor improvement also
is a simple matter where part of
the load consists of synchronous
motors, or synchronous converters,
or both. Increased field excitation
of these machines, with due regard
to the loads they carry and to their
operating characteristics, w i 11
make them take leading currents
in sufficient amount to neutralize
the lagging currents taken by in-
duction motors and will thus bring
the power factor up toward one
hundred percent. A synchronous
motor applied to a fan makes an
ideal corrector of power factor for
the customer, because it operates
twenty-four hours per day at the
correction duty. Where correction
by synchronous machines cannot
be fully carried out and the power
factor reward is sufficiently at-
tractive, capacitors or static con-
densers may well be recommended.
Advance in the art of capacitor
manufacture has been so great in
recent years and their costs have
been so much reduced that in many
cases they will pay for themselves
in six months time.
Through reduction of K.W. de-
mand and increase in power factor
we have simple means for securing
some reduction in the power bill.
But the most promising possibilities
for reducing costs lie in actual eco-
nomies in K. W. H. consumption.
Incidentally, such economies in K.
W. H. also reduce the K.W. de-
mand. If an intelligent and honest
effort is made, there is hardly a
place about the mine where energy
is consumed at which economies
cannot be made with little trouble
and expense.
Ventilation
The ventilation of the mine is
generally accomplished only by a
large expenditure of energy. The
fan is a heavy, steady load, applied
twenty-four hours per day, every
day of the year. Its total K.W.H.
consumption per month or per year
is far greater than generally real-
ized. The fan makes little fuss and
the air flows smoothly and noise-
lessly. It seems so easy to move air.
But if a K.W.H. meter were ap-
plied to an electrically driven fan,
or a steam flowmeter to a steam
driven fan, in most cases the mine
operator would be treated to a sur-
prise and a shock.
A certain ventilation job re-
quires a certain flow of air, in
cubic feet per second, and a certain
pressure, usually measured i n
inches of water, to produce that
flow. Just any fan will not fit
these requirements any more than
just any shoe will fit your foot.
Under favorable conditions a well
designed fan can operate at seven-
ty-five percent efficiency. Under
unfavorable conditions the same
fan may operate at only half that
efficiency, and many mine fans are
so operating today.
The efficiency of a fan is the
percent of the driving power given
to it which the fan actually de-
livers to the air which it dis-
charges. This power given to the
air is computed from the flow of
air in cubic feet per second and the
pressure at which the flow takes
place. Imagine a fan with perfect-
ly shaped or stream-lined housing
and blades and having all surfaces
absolutely without friction, taking
the air in gently and smoothly with
no swirls or eddys or blow-back,
and having that air pass through
and out just as smoothly and free
from disturbance. Here you have
a fan approaching perfection. But
large changes in the speed for
which it is designed or in the
amount of pressure of air it must
supply may find it far from per-
fect. An accurate efficiency test of
power input and air power output
is easily made with proper instru-
ments and should be made in every
installation as a valuable check on
a high cost feature of the average
mine.
We are today receiving much
education on automobile streamlin-
ing. That education should help us
understand more clearly the prob-
lem of air flow in mines. The law
The Rose Technic
of variation between fan speed,
fan power, volume of flow, velocity
of flow, pressure, and resistance
is not entirely simple, and they
have special application for each
individual case. It is possible to
make a very complete and accurate
survey of the air system in a mine
with a sensitive barometer, anemo-
meter, water guage, and electrical
instruments, which will give com-
plete data on the resistance and
load at every part of the air
system. Such a survey will give the
horse-power required in each part
separately, even to such details as
a sharp turn or an overcast. From
such a survey accurate deductions
can be made as to the possibility
and feasibility of reducing loads
and losses in various parts of the
air system. Every horse-power of
fan load costs roughly ten dollars
per month in energy, and every
horse-power of air resistance load
in the mine costs twice that amount
per month. To know that a poorly
designed overcast is costing ten
dollars per month in energy, a cer-
tain sharp turn, five dollars per
month, an easily relieved choke,
five dollars per month, the rough
surface of an air shaft twenty dol-
lars per month, or dirt in an air
course resulting from falls, thirty
dollars per month is almost sure to
result in the application of proper
corrective measures. Guess work
in these matters is no longer neces-
sary. Precise data can be obtained
on fan operation and on the dis-
tribution of load on all parts of the
air system. From these data very
definite determination can be made
as to what corrections are justified
by comparing costs against sav-
ings. Often air load reductions will
reflect upon a greatly overloaded
fan and increase fan efficiency. In
fact a reduction of one horse-power
in air load will reduce the power
delivered to fan by two or even
three horse-power when the fan is
overloaded and operates at very
low efficiency. In this connection
it should be remembered that it is
better to get more air by reducing
air resistance than by increasing
fan speed.
Haulage Economies
A careful study of hoisting con-
ditions will usually disclose possi-
bilities of energy saving. Whether
the hoist is steam or electric, an
easy control of power and brake
increases efficiency of operation,
and a higher natural speed of hoist
than the mine requires reduces ef-
ficiency. A hoist steam engine hav-
ing no cut-off and more reserve
power than necessary will take less
steam if the travel of the reversing
link is reduced.
A slip-ring induction motor
hoist should not only have the
proper amount of secondary grid
resistance, but this resistance
should be properly spaced between
contactors. Testing motor input
with a graphic wattmeter having
a high speed chart will allow intel-
ligent adjustment of this resistance
with the utmost nicety to give
smooth acceleration and minimum
energy consumption on the start.
A little energy saving on the start
multiplied by the large number of
starts per month will give a large
figure.
Electric haulage generally con-
tributes considerably to the power
bill and often is carried on in a
wasteful fashion. Locomotives with
a top speed higher than needed are
extremely wasteful of energy be-
cause the operator will have to run
too much of the time on resistance
or with brakes applied. Smaller
wheels, a change in gear reduction,
or even a change in field coils will
reduce full speed. A single motored
locomotive is always wasteful of
enegry because it has only one ef-
ficient running point, namely, top
speed, while a two motor locomo-
tive has two efficient running
points with all grid resistance out,
namely, half speed with motors in
series and full speed with motors
in parallel. On the two-motor loco-
motives the controller should be so
notched as to fall most easily into
these two efficient running posi-
tions, and the operator should
understand that the other positions
introduce resistance in which elec-
trical energy is wasted and are to
be used as little as possible. Many
motormen, finding that they have
easier and smoother operation and
sometimes better traction by keep-
ing brakes on much of the time
while motor is pulling, will be
guilty of carrying on this wasteful
practice. This may become a ser-
ious loss.
Fortunately for haulage econo
mies, low bearing friction is usual,
ly maintained in mine cars. But it
it a sorry fact that not all persons
in responsible charge understand
how greatly the haulage load is in-
creased by dirt on rails. By hand-
pushing a single empty car first
over clean rails and then over the
same rails when they are dirty
should convince anybody that dirty
rails can seriously run up power
bills.
Incidental Losses
One of the greatest economic
crimes to be found in a coal mine
is the charging of one hundred volt
storage batteries independently
from a two hundred fifty volt sup-
ply. This practice wastes sixty per-
cent of the electrical energy in the
charging resistance. By charging
two batteries in series only twenty
percent is lost in resistance, and
the two batteries are charged as
cheaply as one. The practicability
of series charging has been success-
fully demonstrated. To be sure, it
may require a little more judg-
ment, intelligence, and care on the
part of the man who does the
charging ; but, considering the high
cost of batteries, they should never
be in the hands of incompetent
men.
It is quite safe to assert that
many cutting machines consume in
a certain cutting operation twice
the electrical energy that they
should. Dull bits not only make
slower progress but they drag
harder. If they go fifty percent
slower and drag fifty percent hard-
er the cut will take one hundred
twenty-five percent more electrical
energy. It is appallingly false
economy to do without expert bit-
tempering and sharpening at any
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mine. Cutting machines often drag
heavily not only because of dull
bits but also because of unneces-
sary friction on cutter chain and
other parts. These losses are not
trifles, and they should have intel-
ligent supervision.
Lifting. considerable amounts of
water from a deep mine requires
much work. Good pumps of proper
design will quickly pay for them-
selves in savings over poor pumps.
The cost of pumping is often ex-
3essive due to the necessity of
operating large generator units at
times for pumping only. In such
cases alternating current motors
for pumping should replace direct
current motors.
Generally speaking, the greatest
possibility of energy saving about
a tipple is in keeping bearings
clean and well lubricated. Most of
the tipple load is friction in bear-
ings and, unless watched, this load
can become considerable. In a tip-
ple, dirt works into bearings and
lubrication works out very easily.
Careful and frequent attention
here will not only save energy but
will also save bearings.
Transmission
Getting electric current to the
point where it is to be used cannot
be accomplished without some loss.
Even wire absurdly large for the
job has some resistance and there-
fore some loss. For a short trans-
mis-ion distance the wire must be
large enough so that it will not
overheat. For a long run the wire
must be large enough so that the
voltage drop is not excessive. A
ten percent voltage drop means
also ten percent loss in power and
energy. Then, too, this ten percent
drop in voltage to lamps reduces
the light over thirty percent and
the lamp efficiency twenty percent.
Low voltage reduces the speed of
direct current a n d induction
motors if heavily loaded. It re-
duces the efficiency and capacity
of all motors. It makes them draw
more current and makes them
more liable to burn out.
The only charge to be placed
against copper for transmission is
interest on the investment because
depreciation is practically nothing.
If too much copper is put into a
line, then the interest charge is in-
creased more than the value of the
energy saved. Too little copper
makes energy loss in the line too
high. The total cost of interest and
energy is least when the two costs
are about equal. Investment in cop-
per is generally to be considered a
safe and good investment.
An inadequate transmission, be-
sides wasting energy, slows pro-
duction, discourages machine oper-
ators, increases machine repair
bills, and increases power demand.
It should never be tolerated. Fluct-
uating lights are a sure indication
of a poor circuit. Where rails are
used for a return, no amount of
positive copper will compensate
for poor bonding, for current must
be gotten back through the bonds
or through poor stray paths. Poor
circuits are in part responsible for
the excessive electrical repairs




and the consequent power bill are
as large as at the average mine, it
is always desirable to know its dis-
tribution. Metering of the various
loads, hoist, fan, tipple, motor-
generators, converters, etc. can be
done by special means very cheap-
ly. When this metering is carried
out, an analysis of the conditions
is quite sure to result in substantial
savings, along with improved
operation.
Never were high efficiency, good
engineering, and close economies
more vital to the mining industry
than now, and never before were
they so easily accomplished or
their lack so inexcusable.
The Second Law of Thermodynamics
WHEN Clausius in 1850 stated
Y the second general principle of
thermodynamics, he probably did
not realize the true implications of
this principle. Clausius stated the
principle thus : It is impossible for
a self-acting machine to convey
heat from one body to another at
a higher temperature. A year later
Lord Kelvin quite independently
formulated an equivalent axiom,
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by L. J. Giacoletto e.e., '38
stating it thus : It is impossible by
means of any continuous inanimate
agency to derive mechanical work
from any portion of matter by
cooling it below the lowest tem-
perature of its surroundings.
To the engineer this second
principle of thermodynamics for-
tells the efficiency of a machine
working between two given tem-
peratures. However, in the hands
of astronomers, physicists, and
cosmologists this same principle
has yielded strikingly different re-
sults. The astronomers viewed the
solar furnaces through their tele-
scopes and began to postulate
theories. The physicists discovered
that radiant energy always changes
from a shorter wave-length to a
longer wave-length (e.g. when ul-
tra-violet radiation causes fluores-
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cent substances to become visible,
the emitted light is of a longer
wave-length) . The cosmologists hit
the key note when they said that
the entropy (i. e. the non-avail-
ability of energy) of the universe
tends towards a maximum. Let us
pause for a moment to examine
this last statement.
The second law of thermody-
namics as stated by Clausius and
Kelvin implied that energy always
flows from a higher to a lower
level. This process might be com-
pared with the process of erosion
which tends to level the earth by
carrying the material from the
tops of the mountains downward
into the valleys and gullies. Yet
the comparison is hardly a good
one. Whereas the process of ero-
sion has an opposite process to
compensate for it, there has not yet
been discovered a process by which
energy can be made to flow up the
scale ; and moreover, the likelihood
of such a process being discovered
is very small. Now the cosmologists
state that this law of thermody-
namics is not a mundane property
but is universally applicable.
The results obtained when this
law is applied universally are
rather startling. Our sun, as it has
been computed, loses 360,000 mil-
lion tons of matter every 24 hours.
This enormous amount of matter
is all converted into radiation. Yet
if we think that this is enormous,
what can we say when we learn
that the star, S Doradus, is at
present emitting 300,000 times as
much radiation as our sun. Even
the earth loses about ninety pounds
a day due to radiation (this loss of
weight is counterbalanced by an
increase due to meteoric dust, ra-
diation of the sun, etc.) . One might
rightfully ask, "What will be the
final stage of this process ?" Like
all one-way processes, this one
must touch bottom some time.
All the stellar bodies are pour-
ing out their radiation, some at an
enormous rate, others at a more
reasonable rate. This radiation is
used to warm stellar space. Event-
ually (in a very, very long time)
all the stellar bodies will have ra-
diated their last bit of energy. All
space will then be at one uniform
temperature (probably a few de-
grees or less above zero absolute) .
Under these conditions no machin-
ery could run ; no work could be
performed ; all living beings will
have perished. The universe will
have become a dismal and dreary
monotony.
At this point one might say,
"Perhaps the second law of ther-
modynamics is not true. Perhaps
there is a process that counter-
balances the continual increase in
entropy." It is hardly possible that
the second law of thermodynamics
is incorrect. It has been proven
correct by numerous experiments.
If we do away with this law on the
assumption that it incorrect, we
would be compelled to admit the
possibility of numerous more
bizarre events. There are people
who believe in the counter balanc-
ing process ; however, from a
strictly scientific viewpoint this
also is impossible. How can the
entropy clock be wound up again
without the expenditure of energy ?
Yet, this expenditure of energy
entails a further increase in en-
tropy. This is like the case of the
dog attempting. to catch the hare
when with each leap of the dog the
hare leaps twice. However, we on
earth need not fear death through
the eventual universal uniformity
of energy. Long before that hap-
pens the earth, due to the diminish-
ing gravitational force of the sun,
will have receded into the cold
stellar space.
Let us now get back to earth
again. The second law of thermo-
dynamics is also applicable here.
Every day throughout this world
there are numerous energy changes
taking place. Accompanying each
of these changes is the liberation
of heat. Furthermore, a major part
of this heat becomes latent (i. e.
non-available for further use) .
Caculations have shown that it will
not be long (perhaps a few
hundred years) before mankind
will have to hunt for new sources
of energy.
Where are these new sources of
energy to come from ? At the
present time the most probable
source is the sun. The sun, as we
have seen, pours out 360,000 mil-
lion tons of radiation per day. This
is at the rate of 50 H.P. per square
inch. Machines have already been
made to utilize part of this energy.
These machines consist of a large
parabolic reflector which focuses
the suns rays upon a chamber con-
taining a water coil submerged in
oil. This type of machine can not
be very successful since it has no
means of storing the sun's energy
over a long period.
Another source of energy might
be found in the partial annihilation
of matter. At present we utilize
only one part in 18,000 million of
the total energy present in coal.
We of course can never hope to be
able to utilize the total amount of
energy present in matter. How-
ever, methods will probably be de-
vised to utilize the energy present
in the outer orbits of a molecular
structure. Radio-activity repre-
sents a natural process of this
type.
The third probable source of
energy in the future will be found
in cosmic rays. Little is known
about these rays other than that
they possess enormous energy.
These r ay s possess sufficient
energy to pass through 16 feet of
lead. Their wave length (1.3x10-13
cm.) is short enough to strip
off all the orbital electrons and to
attack the nucleus itself. Some
time in the dim future perhaps
methods will be developed to make
use of this energy.
We have seen how the second
law of thermodynamics entails a
continual depletion of the energy
in the universe. The pinnacle
towards which engineers must
strive is the more efficient use of
the energy allotted to us on this
earth. This can only come about
through the designing and con-
struction of new and more efficient
machines and through the better
management of our present supply
of energy.
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THE PANAMA CANAL
THE first serious attempt to build
I a canal connecting the Atlantic
and Pacific Oceans was under-
taken by the French in 1880 across
that narrow neck of land connect-
ing North and South America,
which is known as the Isthmus of
Panama. They accomplished much
toward the completion of such a
canal, but in 1904 were forced to
give up the work, having expended
over $300,000,000 in the attempt.
The French effort was made as a
private money making venture
under Ferdinand de Lesseps, the
builder of the Suez Canal.
De Lesseps was a promoter of
stock companies, not an engineer ;
and under his direction every pos-
sible extravagance found its way
into the work. By 1888 he found it
impossible to raise more money,
and so his company was taken over
by a receiver appointed by the
French Government, who assisted
the organization of another
company known as the New Pan-
ama Canal Company. This compa-
ny caried along the work in a
dilatory manner, hoping that its
concession would ultimately be
bought by the United States.
The United States first became
interested in the Panama Canal in
1898 during the Spanish-American
War. In 1899 a million dollars were
appropriated to make an investiga.
tion of all possible routes for an
Isthmanian canal. A route across
Nicaragua was fully adopted in
view of the huge sum the New
Panama Canal Company of France
asked for its holdings in Panama.
When the price was reduced to
$40,000,000 the Commission recom-
mended to President Roosevelt the
Panama route as being the most
feasible. Finally, the Spooner Bill,
which was passed in 1902, author-
ized the president to build a canal
Page 8
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across Panama if the necessary
rights could be obtained. The state
of Panama was at this time a pro-
vince of Colombia. The Panama-
nians felt they were being op-
pressed and decided to separate
completely from Colombia. In No-
vember, 1903 a bloodless revolution
occurred which gave Panama its
desired independence. In 1904 a
treaty was ratified between the
United States and Panama, which
gave the United States every right
it could have desired. In return for
their concessions the United States
recognized the independence of the
State, gave it in cash $10,000,000,
and agreed to pay annually $250,-
000 beginning in 1913.
A glance at the canal brings out
the following salient features. The
Canal cuts through from the At-
lantic (Caribbean Sea) on the
northwest to the Pacific (Bay of
Panama) on the southeast. This
results from the fact that South
America is east of North America
and the isthmus twists around to
the northeast in making the con-
nection. Starting at the Atlantic
side the first feature is the great
Toro Point Breakwater jutting out
11,000 feet into the ocean. It is
practically a man made peninsula,
built to protect the entrance of the
canal at Colon. From Colon a ditch.
500' wide and 41' deep carries the
ships 7 miles inland to Gatun. At
Gatun a set of locks with 3 lifts
raises the ships 85' to the level of
Gatun Lake, an artificial lake made
by damming the Chagres river.
The ships then sail across 32 miles
of this fresh water lake to Pedro
Miguel where in a single lift they
are dropped 30' 3". A mile and a
half further on the Miraflores
locks lower the ships 54'8" in two
more lifts to sea level, from where
they may steam through an 8 mile
channel to the Pacific.
The canal crosses the continental
divide through "Culebra Cut," just
northwest of the Pedro Miguel
Locks. This cut through Culebra
Mountain was the greatest natural
obstacle to the construction of the
canal, requiring the removal of
over 100,000,000 cubic yards of
earth.
Had the canal been made to sea
level, the expense would have been
much greater and one lock would
still have been necessary because
of the tides, which run about 20'
on the Atlantic side and 3' on the
Pacific.
The United States has uniform-
ly respected the sovereignty of
Panama and has kept its treaty
obligations to the letter. While
there are certain native elements
not particularly friendly to the
United States, the Panamanians
understand what they have gained
by the U. S. activities in their
country and there is comparatively
little friction.
Malaria or yellow fever was the
scourge of Panama and had much
to do with the French failure. Dur-
ing the American construction
period, however, Colonel Gorgas of
the Army Medical Corps discover-
ed how this disease was transmit-
ted and by proper sanitation quite
eliminated it from the canal zone
and from the Panama cities of
Colon and Panama.
The climate is very hot, with a
dry season of about 3 months when
no rain falls, and a wet season of
the remaining 9 months, when it
rains practically every day.
The Canal Zone is a strip of ter-
ritory 10 miles wide following the
canal which is its axis. Over this
territory the United States ex-
ercises complete jurisdiction. The
civil government is administered
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by a Governor, usually an Army
officer of the Corps of Engineers.
There is no private enterprise in
the Canal Zone—everything is con-
trolled by the Governor.
The Panama Railroad, which
crosses the Isthmus from Panama
City to Colon, follows the line of
the Canal. Originally built in 1855,
it was relocated during the con-
struction period and was thorough-
ly modernized, and now it is a very
valuable asset to the canal. There
is no highway connection across
the isthmus, nor are there any
roads extending into Panama from
Costa Rica on the west or Colom-
bia on the east.
Tolls are fixed on the basis of
net registered tonnage. The aver-
age ship pays from $5,000 to $10,-
000 for its passage. American ships
engaged exclusively in coastwise
trade are exempt from tolls.
WATER SOFTENING
QELDOM do we realize that in all
0 nature it is only in the clouds
that absolutely pure water is
found. In this pure state so re-
markable are its absorbing powers
that even before it has reached
the earth's surface it has absorbed
from the atmosphere something in
the way of impurities. In its more
intimate contact with the earth's
crust, it continues to dissolve and
absorb many things, among which
are the salts of calcium and mag-
nesium. It is principally the salts
of these two metals which make
water hard. From springs, wells,
rivers, and lakes, water is used for
commercial and domestic purposes,
and always by the time of con-
sumption it has taken up, to some
extent at least, some hardness.
Everyone is familiar with the
action of hard water, how it chaps
the hands, roughens the skin, and
wastes soap, and how it causes
scale on the inside of the kettle or
steam boiler and in the piping
which carries hot water. Calcium
and magnesium in their several
compound forms are the elements
which cause these troubles. These
compounds are the salts which
form the hardness so objectionable
to the laundry man, the locomo-
tive engineer, the steam plant
operator, and the housewife. To
completely eliminate these trouble-
some salts has ever been the goal
of the chemist and the water soft-
ening expert.
by C. Daniel Overholser, ch.e., '36
For the Laundry
It was only a few years ago that
steam laundry owners began to
give any consideration to the many
technical difficulties that have al-
ways been present in this industry.
Laundry owners have been com-
pelled to install water softeners,
but the factor of keeping down the
operating expenses is ever present.
To wash in hard water with a
neutral soap, that is, without
building up a good strong soap
with soda, would break the strong-
est laundry in the country in time.
From fifty to seventy-five per cent
of this strong soap is used for no
other purpose than to break the
hard water. The rest cuts the
grease and lifts the dirt. The soap
that is not used in making suds
forms a dirty yellowish curd that
fastens itself to and penetrates in-
to the fabric. The fatty acids which
are deposited in the fabrics dur-
ing the process of laundering have
a tendency to turn dark under the
application of heat (ironing) ; con-
sequently it should be easy to
understand why it has become
necessary for laundries to install
water softeners.
For the Boiler
In preparing water for high
pressure boilers, the standard
treatment of lime and soda ash is
not sufficient, for at very high
pressures the solubility of calcium
sulphate becomes less than the
solubility of calcium carbonate if
the recommended ratios of the
A.S.M.E. boiler code for the pre-
vention o f embrittlement a r e
maintained. Such being the case, it
is necessary to precipitate the
residual hardness in a form less
soluble than the calcium sulphate
and at the same time having
sludge-like properties. This cal-
cium salt is calcium phosphate. It
is impractical to treat most waters
with phosphate alone for the cost
would be very high and the re-
sultant water would possess a high
degree of alkalinity. Therefore, the
most efficient method of treating
water for preparation for high
pressure boilers is to precipitate
or remove most of the hardness
and supplement this treatment
with a phosphate treatment. By
maintaining a proper concentra-
tion of phosphate within the boil-
ers, calcium sulphate will not form
but calcium phosphate will form
instead. This is a soft flocculent
sludge which in the amount
present does not interfere with
heat transmission or adhere to the
tubes requiring cleaning.
In general, there are two stand-
ard processes by which hardness
may be more or less completely re-
moved from water. They consist of,
essentially, either filtration
through a zeolite filter, or pre-
cipitation. The former type is
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T he Zeolite T ype
The outstanding advantages of
the zeolite type of water softeners
are as follows :
1. It produces a water which
contains a smaller amount of cal-
cium and magnesium salts than
can be obtained by any other meth-
od. except distillation.
2. It requires less expert at-
tention than the lime-soda ash
softener.
3. No chemicals are fed into the
water, hence there is no changing
of chemicals to take care of fluc-
tuations in the hardness of the
water.
4. The only reagent used is
common salt, and this is less sub-
ject to fluctuation in supply and
price than is soda ash.
5. Because no sedimentation
tank is required, the zeolite water
softener requires less space than
the precipitation water softener.
The outstanding disadvantages
of the zeolite type are as follows :
1. The amount of sodium salts
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usually a pressure filter, whose present in the water is increased 4. There is no depreciation on
bed consists of granules of a and (due to the fact that sodium, account of attrition of mineral as
zeolite. This zeolite is usually a a monad, has an atomic weight with the zeolite water softener.
hydrated silicate of aluminum greater than half that of either 5. The limits of hardness or
carrying a large amount of loosely- calcium or magnesium, both of amount of sodium salts present in
bound and chemically a c ti v e which are diads) the total amount water which can be treated are
sodium. By the law of mass action, of dissolved matter is increased considerably higher than with the
when water containing salts of rather than diminished. If used for zeolite softener.
calcium and magnesium is passed boiler feed water, this would in- 6. If the water contains an ap-
through this bed of zeolite, the crease the tendency to foaming preciable amount of suspended
sodium is exchanged for the cal- and. priming. matter, it is not necessary that it
cium and magnesium, and the 2. The cost of operation, exclu- be filtered before being treated.
water in the effluent contains only sive of the cost of labor, is greater 7. Waters containing free acid
very small amounts of the sub- than with the precipitation meth- or high amounts of iron or man-
stances. od. ganese can be as effectively treated
The forms of precipitation water 3. The capacity fluctuates with as if these substances were not
softeners are many, but the prin- the fluctuation in the amounts of present.
ciple upon which they operate is calcium and magnesium salts in The major disadvantages of the
the same in all cases, consisting in the water. precipitation water softener are :
the removal of calcium and mag- 4. Disintegration of the zeolite 1. Where space is an item, the
nesium salts by precipitation and by attrition and solution, although precipitation softener requires a
filtration. The calcium is pre- it may be very slight, increases the much larger space than does the
cipitated as the carbonate, the upkeep or depreciation of the in- zeolite softener.
magnesium as the hydroxide. With stallation. 2. It is impossible to produce
few exceptions, the reagents used 5. Waters containing excessive as soft a water as can be produced
are hydrated lime and soda ash. amounts of calcium, magnesium, in the zeolite softener.
A discussion of the advantages iron, manganese, and suspended 3. Its operation is more com-
and disadvantages of these types matter can be handled more easily plicated than that of the zeolite
might help the engineer decide by the lime-soda ash method. softener ; hence it requires greater
which method will produce the best intelligence on the part of the
results on a given supply of water. Precipitation Water-Softener operator to make the changes in
Now let us turn to the precipita- the treatment necessitated by fluc-
Its promi- tuations in the hardness of the
raw water.
4. The soda ash which is used
fluctuates in price and is frequent-
ly difficult to obtain at any price.
5. It is difficult to obtain a
water through a lime-soda ash
water softener that will be suit-
able for human consumption.
To sum up, the writer feels that
each type of water purification or
softening has a fairly well-defined
field in which it is unquestionably
best.
The literature indicates the ap-
plication of each method of soften-
ing as follows : the zeolite process
for the laundry and for small, low
pressure steam plants, the lime-
soda ash method for large, low
pressure steam plants, and a com-
bination of the soda-lime and phos-
phate for high pressure plants. In
the case of high pressure steam
boilers, an internal treatment
should be applied for waters which
have previously been treated and
tion water-softener.
nent advantages are :
1. Lower cost of operation.
Ignoring the question of labor
(for the grade of labor used to
operate the sof tener varies so
widely vvith different owners of
water softeners that a just com-
parison is impossible) , with rare
exceptions, the lime-soda ash water
softener can be operated at less
cost per thousand gallons of water
treated than is the case with the
zeolite softener.
2. Capacity remains the same,
regardless of fluctuation in the
hardness of the water. The fluc-
tuations are taken care of by in-
creasing or decreasing the propor-
tion of chemicals to the amount of
water treated.
3. The treated water carries a
smaller amount of dissolved solids
than the raw water and there is
not as great an amount of sodium
salts aded to the water as with
the zeolite type.
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for those which are relatively soft.
The fields, however, where either
of two different methods of treat-
ment would give good results are
quite frequently met with, and in
these cases individual considera-
tions should decide which of the
two methods would be better. If
the proposed installation be large
enough to justify such action, it
would be to the best interests of
the user of water to obtain the im-





Chemical and Metallurgical En-
gineering, Vol. 24, No. 3, page
123-130.
Rose Host to Nationai
A. S. M. E. Secretary
On October 22, the local student
branch of A.S.M.E. will have the
pleasure of acting as host to Mr.
C. E. Davies, Secretary of the
American Society of Mechanical
Engineers.
Mr. Davies was born in Utica,
New York, and received his early
education there. In 1910 he entered
Rensselaer Polytechnic Institute,
Troy, N. Y. His excellent scholas-
tic attainments are indicated by
his election to Tau Beta Pi and
Sigma Xi while a student. He was
graduated with the degree of me-
chanical engineer in 1914.
Upon graduation, Mr. Davies ac-
cepted a position with the Smith
Premier Works, Syracuse, New
York, of the Remington Type-
writer Company. During the war,
however, he was called to serve in
the Ordnance Department of the
Army. Here he was responsible for
developing methods of manufac-
ture and for production-control
schemes in the manufacture of
artillery ammunition, and later for
the operation of the fuse shop at
the arsenal. Since the war he has
maintained active contact with the
Ordnance Reserve of the Army, in
which group he now holds the com-
mission of lieutenant-colonel.
After the War he returned to
the Remington Typewriter Com-
pany, first at Ilion, and later at
Syracuse, New York.
In 1920 he became associate edi-
tor of the American Society of
Mechanical Engineers, and in 1921,
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managing editor and assistant sec-
retary of the Society. Into his
hands fell the supervision of the
society administrative committees
responsible for the meetings and
publications of the Society. In 1931
he was appointed executvie secre-
tary of the Society. Mr. Davie,s
was the first secretary of the En-
C. E. DAVIES
gineers' Council for Professional
Development, a conference of en-
gineering, educational, and licens-
ing organizations, and is treasurer
of the Gantt Medal Board of
Award of the American Society
of Mechanical Engineers and the
Institute of Management. He is
honorary corresponding secretary
for North America of the New-
comen Society (England) for the
study of the history of engineer-
ing, and a member of the Council
of the Society for the Promotion of
Engineering Education.
In addition to the above organi-
zations of which he is an officer,
Mr. Davies is also a fellow of the
American Association for the Ad-
vancement of Science and a mem-
ber of the Institute of Manage-
men),;, the American Management
Association, the American Asso-
ciation for Adult Education, the
Reserve Officers Association, and
the Army Ordnance Association.
He is a member of the Engineers'
Club, New York, and the Cosmos
Club, Washington, D. C.
Mr. Davies comes to Rose from
the University of Illinois Studen
Branch of the American Sixiety
of Mechanical Engineers. He will
speak on the subject of "Building a
Profession," covering. the progres-
sive program of the Engineeri'
Council for Professional Develop-
ment to enhance the professional
status of the engineer, an d the re-
sponsibility of the individual engi-
neer in this program.
There will be no regular as-
sembly for the speaker on Tuesday
afternoon ; however, any student
wishing to attend this discussion
is welcome to do so. The local stu-
dent branch of the A. S. M. E.
wishes to invite the other studen
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TO the freshmen, we extend our
welcome ; we hope you will en-
joy your next four years at Rose
and will take advantage of the op-
portunities offered here.
A true college education can not
be secured from books alone ; the
campus life and the daily contacts
which you will make are also fac-
tors which tend toward a full and
rich college career. Here at Rose
you are presented with various
outlets for your talents and ener-
gies. Among these are the different
professional societies, the publica-
tions, the glee club, the debate club,
the camera club, the radio club,
and athletics. These campus activi-
ties are for you, as members of the
Rose Student Body, to use and
foster. You can not begin too early
to take part in these extra-curricu-
lar activities.
At first the work which you will
be asked to do will be more or less
menial, but you must remember
that you are merely beginners.
Later, as you become upperclass-
men, the responsibility you will be
called upon to assume will be in-
creased, so it is as freshmen that
you should begin to prepare for
this future leadership.
It is a generally accepted fact
that any youth of normal mental
ability is able to fulfill the scholas-
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tic requirements here at Rose. He
may, after graduation, become just
another engineer. And why ? Very
likely it is because he didn't take
full advantage of his potential col-
lege education. In any work that
you as engineers will be called up-
on to do, one fact that you cannot
escape is that you will have to
learn to get along with your fellow
workers. This trait of personality
can be developed by taking part in
extra-curricular activities.
In extra-curricular activities, as
in business, you are doing some-
thing in which you are interested.
Your associates are interested too,
so that the problems which you
will face in these activities are on
a small scale similar to those with
which you will have to deal later.
The experience gained from these
situations will surely help you in
your professional careers.
You came to Rose for a technical
education ; get that above all
things. However, make the most of
your college career by taking an
active part in campus activities.
Peace
We, the young people of today,
are faced with a world preparing
for war. Italy is already at war
with Ethiopia ; Great Britain is
rushing her navy to the Mediter-
ranean, the United States is stead-
ily increasing its military expendi-
tures and following policies which
threaten to plunge us into the
melee. The League is a peace or-
ganization in name but is power-
less to avert war unless Italy re-
tracts, and Italy will not retract
as long as there is a possible chance
to gain land and resources.
The United States must not be
drawn into the mess. The young
men of America are too valuable to
waste in a squabble between selfish
nations in Europe ; American re-
sources are too valuable to blow
up in gun powder.
We feel the need for construc-
tive and dramatic demonstration
against the rising war tendencies
of our nation. We must bear down
strongly on peace education. We
must demonstrate our determina-
tion not to be cannon-fodder for
future wars.
Red Cross on the Campus
The college student who pins on
the Red Cross membership button
in this year's annual membership
Roll Call links himself with an or-
ganization he remembers at home
or sees in projects of relief and re-
habilitation throughout the coun-
try.
Courses of instruction are given
in first aid and life saving, and
with the nationwide interest cen-
tered in programs now under way
which are planned to cut down the
high total of fatalities through ac-
cidents on the highways, in indus-
try and in homes, graduates who
volunteer in these fields will find
ample opportunity to use their
trained brains and hands.
Membership in the Red Cross
keeps the student in touch with the
worldwide activities of that organ-
ization and may be the key which
will open a wide door of oppor-
tunity for service in the future.
The Roll Call period begins on
Armistice Day and continues
through Thanksgiving. The Red
Cross calls on those who will be its
future leaders to join the organiza-
tion now and begin to prepare for
the work of the coming years.
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THOUGH large, the Bell System is simple in structure. You can think of it as a tree.
Branches: 24 associated operating companies, each of them attuned to the area it serves.
Trunk: The American Telephone and Telegraph Company, which coordinates all system
activities.
Roots: Bell Telephone Laboratories and Western Electric, whose functions are scientific
research and manufacture; Long Lines Department of A. T. and T., which through its
country-wide network of wires links together the 24 operating companies, handles
overseas service; Advisory Staff of A. T. and T., which
advises the operating companies on all phases of telephone
operation and searches constantly for better methods.
Working as one, these many Bell System units enable you
to talk to almost anyone, anywhere, any time.
BELL
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Why not call your folks
tonight? For lowest rates,
call by number after 7 P. M.
TELEPHONE SYSTEM
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THE Alumni Editor recently re-
ceived several interesting arti-
cles pertaining to achievements
and laurels won by several Rose
graduates. With pardonable pride
the Technic takes pleasure in print-
ing a resume of each article.
Putnam of the Lights
With the retirement of George
Putnam, who graduated from Rose
in 1890, the Lighthouse Service
has lost its veteran chief. His was
a time-honored office. The furnish-
ing of proper aids to navigation
was and remains one of the gravest
concerns of the federal govern-
ment. The responsibility of this
tremendous burden lay upon this
great man's shoulders.
For more than fifty years a
board of naval officers, engineers,
and civilians administered this ser-
vice. In the end, that proved a
rather unsatisfactory arrange-
ment, and in 1910 the Bureau of
Lighthouses was set up in the De-
partment of Commerce, with Mr.
Putnam as Commissioner. Since
then, until his seventieth birthday
several weks ago, he reigned over
the 50,000 miles of coastline and
river channels along which his
bells toll and his lights blink at
night for the protection of all those
who go down to the sea in ships.
The romance of the service
clings about the lighthouse keeper.
The news in it centers on the light-
ship swept from its moorings in a
storm or cut in two by some errant
liner. But back of the lighthouse
and lightship and buoy, as Mr.
Putnam notes in his book, "there
must be a great engineering and
business machine, with its endless
ALUMNI
By
Merton Scharenberg, m.e., '38
contracts, plans, specifications, ap-
pointments, and routine." Of those
plans and that routine, George Put-
nam was ever master. He was one
of those quiet, capable, hard-work-
ing chiefs of the permanent
government service of whom the
general public hears little but to
whom it owes much.
Mr. Putnam's record at Rose
illustrates his many superb qual-
ities. The Hemingway Medal was
awarded to him upon the comple-
tion of his course in mechanical
engineering. Five years later he
received the degree of Doctor of
Science. The honorary degree of
Doctor of Engineering was confer-
red upon him by Rose during the
commencement exercises of 1933.
Dr. G. Raymond Fitterer
In the interests of an invention
of his, Dr. G. Raymond Fitterer,
class of 1924, recently left for an
European business trip which will
include visits to the major steel
plants in France, Germany, and
England.
Dr. Fitterer is the inventor of a
thermocouple, which manufactur-
ers and steel specialists have de-
clared to be the perfect device for
measuring temperatures of molten
metals. The introduction of this
device to foreign markets accounts
for his prolonged trip.
Following his graduation from
Rose in 1924, Fitterer served sev-
eral years as a metallurgist for the
United States Bureau of Mines.
During those years he received a
Master of Science degree from
Carnegie Tech and a Ph. D. from
the University of Pittsburgh. A
few years ago he joined the Pitts-
burgh faculty, acting in the capac-
ity of Lecturer in Metallurgy.
Because of his wide knowledge of
steel manufacturing problems, and
because of the interest of steel ex-
ecutives in his thermocouple, Dr.
Fitterer is much in demand as a
speaker at business and education-
al conferences.
W . H . tinker
At a recent joint meeting of the
Society of Heating and Ventilating
Engineers and the Engineers Club
of Cincinnati, Wm. H. Junker,
class of 1921, spoke on a highly
specialized part of the subject of
air conditioning. He first gave a
survey of the operation of original
air conditioning systems in Carew
Tower and the Netherland Plaza,
two of Cincinnati's main build-
ings, and then he spoke on tower
cooling fundamentals and on the
remodeling o f certain present
systems.
Obituaries
Professor Charles E. Menden-
hall, 63 years old, chairman of the
department of physics at the Uni-
versity of Wisconsin and prom-
inent figure in the field of science,
died in Madison, Wisconsin,
August 18, after a lingering illness.
The son of Thomas C. Menden-
hall, the second president of Rose,
serving from 1886 to 1889, Charles
Mendenhall was born at Columbus,
Ohio, August 1, 1872. He graduat-
ed from Rose in electrical engineer-
ing with the class of 1894 and with
the honor of winning the Hemin-
way Medal. The following year he
became assistant instructor in
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physics at the University of Penn-
sylvania, after which he served two
years as a graduate student at
Johns Hopkins University.
In 1897 he became a fellow in
physics at Johns Hopkins and was
there awarded his Ph. D. degree.
He spent the next three years as
an instructor. of physics at Wil-
liams College. He has been af-
filiated with the University of
Wisconsin since that time.
Professor Mendenhall was pres-
ident of the American Physical
Society from 1923 to 1925. He was
also a member of the American
Philosophical Society, National
Academy of Sciences, and of the
Optical Society of America. He
was a Fellow of the American
Academy for the Advancement of
Science and its vice president in
1929.
Alexander Louis Hupe, assistant
chief engineer of the Louisville
Water Company, died last May in
a Louisville hospital following an
operation. He graduated from
Rose in 1891 and then attended
Cornell University. He was con-
struction engineer for the Ken-
tucky and Indiana Terminal Rail-
road Bridge.
Charles A. Cadden of Geneseo,
Illinois, died August 27 as the re-
sult of an automobile accident near
Coal Valley, Illinois. The accident
occurred when Mr. Cadden's car
was forced from the road by two
speeding automobiles. Mr. Cadden
graduated from Rose in 1906. At
the time of his death he was super-
intendent of the Geneseo natural
gas compressor station.
Jay H. Hall died suddenly in
Cleveland, August 22, 1935. He
graduated from the electrical de-
partment of Rose in 1897. In 1906
he was the recipient of a Master of
Science degree, and in 1908 of an
Electrical Engineering degree. At
the time of his death he was En-
gineer of the Electric Controller
and Mfg. Co. of Cleveland.
Jesse H. Loofbourow, class of
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Herschel C. Thomas is
a civil engineer in the
Bureau of Engineering
the city of Los Angeles.
Leslie J. Heedwohl, lost
for some time, reports
that he is operating a
silver mine at Silver City, Nevada.
His address is Box 114, Reno, Nev.
C. P. Watson is Vice
President and General
Manager of the Louis-
ville Bridge and Iron Company of
Louisville, Ky.
Everett C. Gosnell now
occupies a position in
the Development and Re-
search Department of the Interna-
tional Nickel Company, with
headquarters in New York.
Carl F. Dreher has been
transferred to the Gen-
eva, N. Y., Coca Cola
1900, succumbed to a lingering ill-
ness on December 4, 1934, at Mo-
desto, California. He had been
serving in the capacity of Engineer
of the Modesto Irrigation District.
Here and There
with the Grads
C. Yeager visited Rose
'07 in August. He is the
head of the drawing de-









Charles E. Graves is
teaching physics a n d
chemistry in the Senior
High School of Connersville, Ind.
George Mason has charge of all
track construction in the new strip
mine south of Seelyville.
J. Leonard Montgomery accept-
ed a position with the Mallory





George E. Hadley is tak-
ing. a post graduate
course at Columbia Uni-
Carl E. Ehrenhardt,
with General Electric,
has been transferred to
Cleveland.
Jose de Carvalho writes
from Rio de Janeiro that
he is employed there by
'31
George O. Howson is in
training for naval avia-
tion. He spent two weeks
at Fort Knox, and now is at Lam-
bert Field, St. Louis.
Joseph L. Hunter has been trans-
ferred to the C.C.C. camp at Fort
Wayne.
George W. Naanes and Kyle Mil-
ler report that they are in Mich-
igan City with the Northern
Indiana Public Service Company.
They are under the supervision of
Frank Reinman, '20.
C. L. Schultz recently accepted
a position with the Crosley Corpo-
ration at Kokomo, Ind.
John V. Niemi is employed by
Servel Inc., at Evansville.
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 F. J. Landenberger, who
is with General Electric,
has been transferred to
Lancaster, Pa.
Maurice Tucker is affiliated
with the Chandeysson Electric
Company, making motor-generator
sets for electro-plating work. He is
located in St. Louis.
John A. Cushman, Jr.,
has a position with the
Alton Box Board and
Paper Company, Alton, Ill.
James H. Hoffman is working
for a Master's degree at the Uni-
versity of Alabama.
Albert V. McEowen is in the
Bridge Design Department of the
Indiana State Highway Commis-
sion at Indianapolis.
Paul H. Reedy entered Purdue
University for graduate work in
Communications Engineering.
Harry Richardson is a student
engineer with Steel and Tubes Inc.,
Cleveland, Ohio.Ex•,36 Houston Johnson
has entered t h e
architectural en-
gineering course at the University
of Florida.
the Standard Oil Company of
Brazil. He was married in July,
1932, and is the father of an 18
month old son.
Ernest G. Hurst has a position
in the Geological Department of
the Shell Petroleum Corporation.
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THE 1935 practice session of the
I Rose fobtball squad began on
Monday, September 9. On this first
day Coach Brown was confronted
with devising a method of building
a team without the benefit of
scrimmage, since it is impossible
to hold scrimmage when the num-
ber of men on the football roster
totals only eighteen. The squad
that Coach is working with this
year is the smallest football squad
in the history of Rose. This may
sound discouraging but don't let it
fool you, because the Rose football
camp is one place where optimism
seems to be a part of the make-up
of every member. Not much work
was accomplished until school
started, because not more than
nine or ten men reported to the
early practice sessions. The neces-
sity of working prevented several
men from turning out for these
sessions. Only nine of the total
eighteen candidates are letter-men.
Because of the small number of
men, each man has to be able to
hold down more than one position.
for example there is Tait, 178, who
is listed as an end, a tackle, and a
fullback, and McCullough, 196,
who is both a guard and a tackle.
The tackle candidates are Fuller,
200, and Montgomery, 169, a
freshman.
Captain Jim Hufford, 143, is
one of the team's brightest hopes.
He is a good ball carrier and will
do most of the passing as well as
the punting.
Wodicka, 170, plays both end
and fullback, but he will probably
be seen playing end, with Laughlin,
156, holding down the other end
position. Fox, 176, will be at center
and sometimes at fullback. Cava-
naugh will be at guard unless he is
changed to center. Krider, 170, and
Kahn, 165, are two promising
freshmen seeking a berth on the
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Rose grid machine. Krider is try-
ing out for center, while Kahn is
a guard prospect.
Stanfield, 159, is at the top of
the list of fullbacks. Garmong, 135,
will probably be at one of the half-
back positions while McKee, 150, a
freshman, will get to do some of
the signal calling at the quarter-
back berth. Campbell, 170, un-
doubtedly will see a lot of action at
one of the halfback positions.
Hughes, 140, will get to fill in at
the quarterback position. Sears,
165, may see action as a guard.
The 1935 schedule is as follows :
Sept. 28—Evansville, there.
Oct. 5—Open.
Oct. 12—Holbrook (Ohio) , here.
Oct. 19—Wabash, there.
Oct. 26—St. Joseph's, here.
(Homecoming)
Nov. 2—Earlham, there.
Nov. 9—Oakland City, here.
Nov. 16—Franklin, there.
IN Rose's game with Evansville,
I the team performed much better
than had been expected. They real-.
ly earned their name of "Fighting
Engineers." The final score was 13
to 7 in favor of Evansville, but
that is doing exceptionally good
against such an experienced team.
The first score of the game,
which was made by Evansville
came in the last minute of play in
the second quarter when Maglaris
pased to Pollard. Johnson kicked
the point. Again in the third
quarter a pass, Keck to Baily, put
the ball on the Rose 12-yard line,
and Johnson finally put it over
from the 5-yard line. The try for
point failed.
Rose's scoring march came in
the middle of the last quarter. A
series of passes brought the ball
from the Evansville 47-yard line
to the 6-yard line, where another
pass failed to make another first
down by inches.
Johnson's punt was blocked on
the Evansville 11-yard line, and
after Stanfield and Campbell had
made six through the line, McKee
passed to Wodicka over the goal
line for a touchdown. Campbell's
kick was good.
The Rose line played the E-
College forwards to a standstill.
The Rose squad lost out only in
their aerial attack.
Campbell was outstanding for
the Rose team. He was called upon
to buck the line, run the tackles,
nab the passes, and do the kicking.
Captain Jim Hufford was in-
jured in the early part of the
game. He was taken to the hospital
where it was announced that he
had suffered a brain concussion.
An engineer is not easily licked,
and Hufford is no exception ; he's
back on the squad with even more
fight.
The Rose Technic
WILL YOU BE READY?
Industry is awakening. Already it is demanding
technically trained men, men with engineering ed-
ucations. Will you be called? Will you be ready?
Since 1874 Rose Polytechnic Institute has train-
ed men for industrial leadership. Well planned
courses in Civil, Chemical, Electrical ancl
Mechanical Engineering are offered. For complete
information, write to the registrar.
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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The Normandie's Power Plant
THE s. S. Normandie, the new
I French liner which holds the
speed record for Atlantic cross-
ings, is the world's largest com-
mercial electrically propelled ves-
sel. It is literally a floating gener-
ating plant. Its power plant, capa-
ble of developing 160,000 horse-
power, is sufficient to propel ten
average Atlantic passenger ships,
or to supply the demand for elec-
tricity of the entire city of Boston.
The principal use made of the
electricity is, of course, the pro-
pulsion of the ship. The Norman-
die's rated speed of 30 knots is
equivalent to about 35 land miles
an hour, but the ship exceeded this
mark on its first crossing. When
it is considered that this power can
send a ship weighing 79,280 tons
through the water at such speed,
even in the most stormy weather,
it is possible to realize what a vast
driving power will be embodied in
these giants of the water.
The four largest motors ever
built for any purpose propel this
superliner. The motors are rated
at 40,000 horsepower each, giving
the new ship a total horsepower
rating of 160,000. The four syn-
chronous propulsion motors and all
auxiliary electrical equipment for
the Normandie were built by Als-
Thom, French associate company
of the General Electric Company.
The previouo record for motors
was held by the two airplane car-
riers, U. S. S. Saratoga and Lex-
ington. Eight motors, each rated
at 22,500 horsepower, are used to
drive both these ships. Two motors
are connected to .each propeller
shaft, which gives 45,000 horse-
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power to each propeller. The pro-
pulsion and other electrical equip-
ment on these ships was supplied
by the General Electric Company.
A crew of 1,339 is employed on
the ship, but due to the use of all
sorts of automatic controls and in-
dicators, only 400 men are needed
to keep her running. The other
members of the crew are for the
service of the passengers.
Television
Television for American homes
has been predicted a number of
times, but it is not available for
general public use. In fact, officials
of the Radio Corporation of Amer-
ica recently announced that tele-
vision broadcasts here will not
come before next year. In England
and Germany, however, television
is rapidly becoming as popular as
broadcasting.
The London broadcasts from the
Crystal Palace station of Baird
Television, Ltd., covering a radius
of thifty miles, have achieved a
high degree of success. The ten-
kilowatt station has been found
sufficient to insure good reception
in a thirty-mile radius, but the
power soon is to be raised to thirty
kilowatts.
The London broadcasts have had
their greatest interference to re-
ception from the electrical equip-
ment of automobiles, but this has
been overcome, to a considerable
extent, by increasing the power.
Tests have shown that a density of
from 500 to 800 microvolts in any
section of greater London is suffi-
cient to overcome automobile inter-
ference and 1,000 microvolts is








Three methods of pick-up are
used by the Baird station. One is a
direct pick-up, in which the tele-
vision camera is trained on the
scene. The second method is known
as the intermediate film process,
and was developed in Germany. In
this process a motion picture
camera records the scene. After
being developed, the film is pro-
jected on a screen and the picture
picked up by the television camera.
The third process, known as "tele-
eine", is almost identical with the
motion-picture procedure ; the
scene is filmed with a sound cam-
era, the film is developed and
printed, and the "telecine" appar-
atus transmits the picture and the
sound track on the film.
More than half the equipment
used in this station if of American
design and construction. This is
made possible because Baird Tele-
vision, Ltd., of England, Farms-
worth Television, Inc., of this
country, and Fernseh, A. G., of
Germany, have agreements for the
complete interchange of patents
and technique. With each company
availing itself of the technical ad-
vances of the other two, the devel-
opment of television in England,
Germany, and United States is
likely to proceed along similar
lines.
Television receivers are on the
European market today at a price
of from $250 to $500. The receiv-
ing apparatus consists of one unit
containing two complete receivers,
one for sound and the other for re-
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production of the image. The sound
receiver is connected to a loud
speaker, and the picture receiver
controls a cathode-ray tube pro-
ducing the transmitted picture on
a sensitive screen on the inner sur-
face of the extended tube.
The cathode-ray tube is control-
led by three separate circuits with-
in the receiver. One circuit controls
the speed of the electron stream,
and consequently the intensity of
the spot of light formed on the
sensitive surface at the large end
of the tube. A second circuit con-
trols the rate at which the electron
beam moves across the screen.
Both these circuits receive their
impulses from the broadcasting
station. A third circuit controlled
by a timing element in the receiver
governs the vertical sweep of the
beam and thus controls the height
of the picture and its position on
the screen.
In this system 180 horizontal
lines are used per picture, with 25
pictures per second. Receiver
screens will accommodate pictures
4x6 inches, or in the large sets
10x12 inches. A wave length of
seven meters is used for both sound
and television transmission.
Streamline Train Economies
An increase of from 150 to 200
per cent in the number of pas-
sengers carried, a reduction of al-
most half in operating expenses,
and a cost for fuel and lubrication
only slightly more than one-fourth
the previous cost are among the
advantages which have accrued to
the Chicago, Burlington, a n d
Quincy Railroad with the placing
in operation of the Burlington
Zephyr, America's first stream-
lined Diesel-electric train.
Savings in operating expenses
have averaged approximately
$4,450 per month, or $53,400 per
year. The Zephyr has been operat-
ed at the cost of $5,152 per month,
or 34.21 cents per train mile ; the
replace steam trains cost $9,601
per month, or 63.75 cents per train
mile. Fuel and lubricating oil for
the Zephyr cost $585 per month, or
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3.88 cents per mile, and for the
steam train $2,073 per month, or
13.77 cents per mile. Combined
maintenance - of - power expenses
have been $902 per month, or 5.99
cents per mile for the Diesel-elec-
tric, and $2,291 per month, or
15.21 cents per mile for the steam
trains.
T h e Burlington system, ex-
periencing an increase of 26 per
cent in passengers carried on the
whole, has reported an increase of
from 150 to 200 per cent in the
case of the Zephyr. The train
makes the 55 mile run between
Omaha and Lincoln, Nebraska, in
55 minutes. The Omaha-Kansas
City run of 195 miles is now done
in 240 minutes, including a station
stop at St. Joseph, Missouri. The
steam train required 320 minutes.
It was this train that last June
made a non-stop record from Den-
ver to Chicago, 1017 miles in 785
minutes.
T h e 600-horsepower Winton
Diesel engine and the two General
Electric series motors on the front
truck will give a maximum train
speed of 110 miles per hour.
High-Speed Camera
Stroboscopes have been widely
used in observing recurring
phenomena, but it has not been
posible to use stroboscopes to ob-
tain photographic records with
short time exposures because of
inadequate light sources a n d
camera equipment.
A new high-speed camera re-
cently developed by the General
Radio Company not only makes
photographic records of recurring
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graphs non-recurring or transient
phenomena. By means of a low
inertia film drive and motors of
special characteristics, the camera
attains a speed of more than 500
pictures per second, reaching full
speed in less than one revolution of
the film sprocket.
Adequate exposure at such high
speeds is obtained by moving the
film through the camera contin-
uously, illuminating the focused
area with a mercury arc lamp. By
means of a commutator or elec-
tronic timer, the lamp is flashed
by a condenser discharge lasting
but a few millionths of a second.
Thus, for each flash a sharp ex-
posure is made on the continuous-
ly moving film. To obtain a rapid
acceleration, uniform film velocity
and an adjustable speed, the
camera is driven by two 115 volt
universal motors. To prevent over-
heating at low speeds the motors
are run at reduced voltages. Film
speeds are adjusted by controlling
the voltage applied simultaneously
to the two motors, giving film
speeds from 1 to 35 feet per second.
HEINL'S
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Faculty Changes
THE summer has brought several
I changes in the faculty at Rose.
Professor Hutchins has returned
to Rose after taking a leave of
absence to go to Knoxville, Ten-
nessee, where he worked with the
Tennessee Valley Authority. Mr.
White, who took Professor Hut-
chins' place, has returned to the
State Highway Commission.
Lieutenant Donald C. Hawkins
has come to Rose to become the
Assistant Professor of Military
Science and Tactics. Lieutenant
Hawkins, who came here from the
Canal Zone, is a graduate of West
Point and also holds a degree from
Cornell. Lieutenant Philip Garges,
who formerly held this position,
was transferred to Fort Belvoir,
Virginia.
Mr. Herman Moench, instructor
in Electrical Engineering, has
taken a leave of absence to com-
plete work on his doctor's degree
at the University of Michigan. Mr.
Moench's position is being filled by
Mr. Karl Spangenberg of Cleve-
land, Ohio. Mr. Spangenberg is a
graduate of Case School of Applied
Science and has taken graduate
work at Ohio State University.
Camera Club
THE Rose Camera Club held the
first meeting of the school year
on September the twenty-fifth. At
this meeting officers for the year
1935-1936 were elected. The of-
ficers for the coming year are Neil
Salisbury, President ; Charles Rich,
Vice President ; and Carl Wisch-
meyer, Secretary-treasurer. The
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club maintains two well equipped
darkrooms, w here developing,
printing, and enlarging can be done
by members of the club. In the
past the club has sponsored a con-
test for club talent. Scenes around
the campus provide interesting and
worthwhile material for the com-
petition. Useful prizes are given
the winners of the contest. The
Camera Club extends a cordial in-
vitation to all students interested
in photography to join this organ-
ization.
Assembly Program
THE first assembly of the school
I year was held on October the
third. As has been the custom for
the past few years, the Freshman
Heminway Medal was awarded at
this time. This medal is awarded
to the sophomore who, as a fresh-
man made the highest scholastic
record in his class. This year it was
won by Merton B. Scharenberg.
Professor Hutchins, who has been
working for the Tennessee Valley
Authority, was the speaker. His
subject was The Tennessee Valley
Project. In his talk Professor Hut-
chins told about the engineering
works of this projeCt. He outlined
the organization of the engineers
who are working in the Tennessee
Valley. Since this is one of the
largest of our government pro-
jects, there are a large number of
engineers employed on it. It was
pointed out that the men working
on this job are given their positions
on their merit and not because of
politics. The purpose of the Ten-
nessee Valley Project is to control






its system and to produce inciden-
tal power.
Glee Club
THE Glee Club met for the first
I time this year on September
the twenty-fourth at the home of
Mr. Clyde Bennett, the director of
the club. All students interested in
joining the Glee Club were invited
to attend this meeting. Miss
Dorothy McCullough will again be
the guest soloist. Last year the
club had one of its most successful
seasons, and it is looking forward
to greater successes this year. The
officers for this year are Daniel
Overholser, president, and Carl
Wischmeyer, manager.
Radio Club Meets
A meeting of the Wabash Valley
n Radio Club was held in the
Physics lecture room at Rose on
Friday October fourth. Mr. T. A.
Hunter, of the Physics Depart-
ment, gave an interesting talk on
"Power Requirements for Modula-
tion." All persons interested in
radio are invited to these meetings.
Modulus Meeting
THE 1936 Modulus Staff met on
September twenty-sixth. At this
meeting the work of publishing
and editing the Modulus was dis-
cussed. Material for the Modulus is
collected throughout the year. In
the spring shortly before the end
of the school year this material is
organized and then published. The
1936 Modulus Staff is composed of
the following members : Editor in
Chief-Joseph H. Walker, Business
Manager-Harry E. Garmong, As-
sistant Editor-Paul Giffel, Campus
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Editor-Lawrence Carroll, Athletic
Editor-Sam Tait, A r t Editor-
Harry Halberstadt, Photo Editor-
Clemens Lundgren, Assistant
Campus Editor - Thomas Wells,
Humor Editor- Louis Duenweg,
Assistant Photo Editor - Carl
Wischmeyer, Senior Sales Man-
ager-James Hufford, Junior Sales
Manager-James Hughes, Sopho-
more Sales Manager - Robert
Pearce, Advertising Manager -
Robert Sears, Assistant Advertis-
ing Managers John Hunter and
Earl Cromwell, Assistant Business
Manager-Raymond Harrod.
Freshman Activities
THE new school year opened on
1 September the seventeenth with
Freshman Days. At noon the fresh-
man were guest of the Institute at
a luncheon held in the Dormitory.
The afternoon was given over to
physical examination and the even-
ing to the Freshman Smoker,
which the Blue Key Fraternity has
sponsored for the past few years.
The purpose of this meeting was
to give the freshmen an oppor-
tunity to become aquainted with
the members of the faculty and the
nature of school activities. Doctor
Prentice presided over the meet-
ing, and Sam Tait introduced the
representatives of the various
clubs. Warren Sentman discussed
the student magazine, the Rose
Technic. Daniel Overholser ex-
plained the work of the Glee Club,
which had a very successful season
last year. Captain Stevenson spoke
about the Rifle Club, from which
the Rose Rifle Team is chosen.
Professor Bloxsome, who is the
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director of the Debate Club, told
about the work of that organiza-
tion. Mr. Hunter represented the
Radio Club, which maintains an
amateur radio station, W9NAA.
Coach Brown talked about sports
in general, but more particularly
about football. Doctor Prentice told
of the Camera Club and added a
few words about all of the clubs.
After the talks motion pictures of
activities on the Rose Campus were
shown, and then to bring the meet-
ing to the proper close, refresh-
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was constructed by last years
pledge group working under pledge
captain Ed Wodicka. It fills a need,
long felt, for an attractive display
board in the chemistry laboratory.
This semester's officers, who
were chosen during the May meet-
ing, are : Bob Shattuck, Master
Alchemist ; George Cavanaugh,
Vice-Master Alchemist ; Dan Over-
holser, Reporter and Recorder ;
Edd A. Coons, Treasurer ; and
Henry H. Douglas, Alumni Sec-
retary.
During the summer a district
conclave was conducted at Turkey
Run. This served to bring the
fraternity men, new and old, in
closer contact, and to provide a
two day vacation for both embryo
and true chemists. At this meeting
"Dick" Toner, an alumnus, was
the main attraction with his magic.
Iota of Alpha Chi Sigma is
pleased to announce that C. Daniel
Overholser, '36, has the highest
scholastic average for chemical
engineers in his class. His name
wili therefore be engraved on the
scholastic plaque located in the
front hall. This honor is conferred
upon the chemical engineer who at
AXE
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the end of his junior year leads in
scholarship.
Iota chapter has plans for a full
year of intense activity. This will
be accomplished through coopera-




started off t h e
school year inspir-
ed by the fact that
it was at the top
scholastically a -
gain last semester.
Merton B. Scharenburg, who was
initiated last spring, is to be com-
mended for his scholastic achieve-
ments of his freshman year. At a
recent assembly Mr. Scharenburg
was awarded the bronze Hemin-
way Medal given annually to that
sophomore who during his fresh-
man year made the most outstand-
ing scholastic record.
Brother J. J. Maehling, Super-
intendent of Woodrow Wilson Jun-
ior High School, attended the
meeting at the chapter house on
the evening of September 24. His
talk concerned the true meaning of
fraternity life.
The first social function of the
year was an open house held for
active members and pledges and
their guests at the house on Satur-
day evening, September 28. Rev.
and Mrs. LeRoy Brown, Lieutenant
and Mrs. Hawkins, and Professor
I T
and Mrs. Gray were chaperones
for the evening.
Gamma Gamma is pleased to
announce the pledging. of Byron
Pearson of the class of 1936.
Blue Key
The Rose chapter of
Blue Key started its
activities this year by
sponsoring the Fresh-
man Smoker at the
dormitory on the even-
ing of September 17.
At the present time
the chapter is attempt-
ing a student project
which, although not a new one on
the Rose Campus, has not been in
practice for several years. A
special interurban is being charter-
ed for the Rose-Earlham game to
be held at Earlham College on
November 2. It is our sincere hope
that a large delegation of Rose
students can attend this game.
Sigma Nu
The eight men
who are living at
the house this year




is a new student at Rose from
Santo Domingo. Other Nus back
in school include Carroll, Spain,
Alexander, Fuller, Tait, Mann,
Hayes, and McCullough.
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Fox, Fuller, Tait, and McCul-
lough are on the football squad.
Spain is senior manager for the
football team and is vice president
of the senior class. Fox is secre-
tary-treasurer of the junior class.
Seven of the nine Sigma Nus
who graduated last year now have
jobs.
T heta Kappa Nu
Indiana Gamma
of Theta Kappa
Nu opened t h e
chapter house on
September 18. All
the men are back
in school, together with Brother
Staley, who has been out for two
years.
A formal initiation was held on
Sunday, October 5. This was the
first of the activities planned by
Indiana Gamma, which is looking
forward to a successful year.
Preparations are being made to
welcome a number of alumni who
are planning to attend the Home-
coming on October 26.
Theta Kappa Nu is well repre-
sented in the advanced military
corps by P. D. Bennett, J. E. Son-
nefield, J. Hughes, H. Halberstadt,





ing of the school
year, the men of
Kappa chapter of
Theta Xi wer e
back on the job
and looking for .
ward to a bigger
and better year.
Theta Xi is represented on the
football squad by Brother Sears
and by Pledge Stanfield.
The chapter house of Theta Xi
will not be occupied the first
semester of the school year, but the
chapter plans to have several
members move in before or during
the second semester.
We regret that Pledges Libbert
and Sims are not in school at the
present time, but he hope that they
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Everything may have a hidden True Story
meaning. Yea, even the little red The tactics used in eliminating
school may have something behind the notorious John Dillinger,
it. "Pretty Boy" Floyd, "Baby Face"
Excavating Engineer Nelson, and other public enemies
might well be supplanted by the
Doc Sousley : What's all this? simple method brought into use
Student : Those are my Mae this summer by our own resource-
West problems. ful instructor, Mr. T. A. Hunter.
Doc : Mae West ? The scene of this bit of comedy
Student : Yea, I done 'em wrong. was laid in the now corn and pig
free Iowa, Mr. Hunter's native
Same Old Story state.
"May I come in ?" he said. "It's As our hero ambled down a
the room I had when I was in col- dimly lighted street, he was, with-
lege in '09." out warning, accosted by a high-
"Yes, sir," he said, lost in re- wayman and directed to reach for
verie. "Same old room. Same old the sky. At the same time he was
windows. Same old view of the enlightened by the bandit that,
campus. Same old closet." "This is a 'stick up'." As he drew
He opened the door. There stood without reserve on his ingenuity,
a girl much embarrassed. Hunter proved himself to be the
"This is my sister," I said. complete master of the situation.
"Yes, sir. Same old story !" Disguising his voice as that of a
hardened professional, he replied
to the thug, "You had better
"It says the man was shot by 'scram' over to the other side of
his wife at close range." the street, cause I'm workin' this
"Then there must have been side !"
powder marks on his body."




Ring. Master : "The lady 'olds
the lump of sugar between her lips.
and the lion will take it between
his teeth. Now I personally offer a
thousand pounds to any member of
the audience who will perform this
trick."
Voice from the crowd : "Righto,
guv'nor. I'm on. Just take that
there lion away."
Excavating Engineer
And speaking of feet :
"You had a swell date last night,
I hear."
"Well, sorta. She was a toe
dancer."
"Honest ?"
"If you don't believe it, look at
my shoes."
After a rather serious accident,
the policeman was making an in-
vestigation.
"How did you knock him down ?"
he asked.
"I didn't," the poor motorist
replied. "I slowed up to let him go
across—and he fainted."
Senior : How old are you ?
Sopohomore : I'm not old at all ;
I'm almost new.
Of course, anybody who gets
any place on this Campus walks.
So it may be well for us to instruct
those who may be planning to visit
a big city soon that the number of
automobiles is increasing by leaps
and bounds and pedestrians are
surviving in the same way.
She stood in the street at midnight,
Blair : Is Dr. Prentice in ? As the traffic homeward sped. Manager : "Why did you leave
Miss Mahley : No, he's gone out She was struck by the beautious your last place?"
for lunch. moonlight Young Lady Applicant : "I was
Blair : Will he be in after lunch? But that's not the reason she's caught kissing my boss."
Miss Mahley : No, that's what dead. Manager : "Ur-rum, you can
he's gone out after. Lighter Ends start here in the morning:"
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THOUSANDS of years ago, a skin-clad workman
pounded away with a cobblestone on a slab of hard rock. In a few years, that
slab might be passably square and smooth.
Today, busy machines, supervised by trained workmen, pare off crisp, curling
ribbons from whirling blocks of steel, as one would unwind ribbon from a
spool, shaping the metal to a thousand purposes — to an accuracy within a
few ten-thousandths of an inch.
CARBOLOY— a modern tool material developed by General Electric research
—has made possible this speed, this precision. It cuts materials hitherto
unworkable — cuts faster and holds its edge longer than steel tools — can be
run at red heat without losing its temper.
CARBOLOY is only one of the contributions made to improved industrial
processes by G-E research—research that has saved the public from ten to






His income tax blank
And then sent it back
With the following notation:
"I have given the matter careful thought
And have decided not to join
The Income Tax."
• • .
Now getting around to cigarettes
There are no ifs ands or buts
About Chesterfield
Two words make everything clear . . .
rzeAr
Chesterfield ... the cigarette that's. MILDER
Chesterfield ... the cigarette that TASTES RETTF,R
‘C) 1935, LIGGETT & MYERS TOBACCO CO.
